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Description 

[0001] The present invention is a computer-imple- 
mented management system which works in conjunc- 
tion with a client application program so as to manage, 
external application programs and their associated files. 
More particularly, the management system of the 
present invention provides a system for a client applica- 
tion to launch, track and otherwise manage an external 
application and its associated file. 
[0002] It has recently become possible to create a 
computer document which contains data from a variety 
of different application programs. Such a document is 
called a "compound document". Compound documents 
are created by a first application program, usually called 
a "client application", and contain one or more data ob- 
jects from other application programs. A compound doc- 
ument might, for example, be created by a word 
processing application program. In this case, the com- 
pound document contains not only text data native to 
the word processing application program, but also con- 
tains data objects from other application programs such 
as a bit map data object from a graphics display pro- 
gram, a spreadsheet data object from a spreadsheet 
program, or a sound data object from a sound recorder 
application program. 

[0003] Compound documents are an important devel- 
opment in computer systems because they eliminate 
the constraint that data in a document must be that one 
single type of data supported by the client application. 
With compound documents, it is now possible to create 
a word processing document that includes not only text 
from the word processing application but which also in- 
cludes numbers from a spreadsheet application, images 
from a graphics application, and sounds from a recorder 
application. 

[0004] Figures 1 (a) through 1 (c) illustrate how a com- 
pound document might appear to a user of a client ap- 
plication program, here a client application program 
which allows a user to send and to receive multimedia 
messages which may include attachments from exter- 
nal application programs. A suitable client application 
program for sending and receiving multimedia messag- 
es is described in detail in application Serial No. 
07/808,757, filed December 17, 1991 (copy filed). 
[0005] In Figure 1(a), a compound document 1 is 
shown as it might be displayed to a user on display 
screen 2 of computer monitor 3. Compound document 
1 is a message that is scheduled to be sent to a remote 
recipient. The compound document includes a text por- 
tion 4 which is data native to the client message man- 
ager application program. In addition, compound docu- 
ment 1 includes attachments signified by icons 5, 6 and 
7 which are data objects from external application pro- 
grams. Specifically, text attachment 5 is a simple text 
file created by an external text editor application such 
as Microsoft Note Pad. Bitmap attachment 6 is a bitmap 
file created by an external graphics program such as Mi- 



)7 655 B1 2 

crosoft Paint Brush. Sound attachment 7 is a wave file 
created by an external sound application program such 
as Microsoft Sound Recorder. 
[0006] By selecting one of the icons in compound doc- 

5 ument 1 , such as by double clicking on the icon with a 
mouse, the user can cause the external application 
which created the data object to be launched so as to 
view, edit or otherwise modify the data object associated 
with the icon. Thus, as shown in Figure 1(b), after se- 

10 lecting the bitmap icon 6, the external Paint Brush ap- 
plication program is launched so as to display the bitmap 
attachment. Likewise, in Figure 1(c), the user has se- 
lected the remaining icons so as to cause associated 
external application programs to be launched. 

15 [0007] Various implementations have been proposed 
so as to allow an external application to be launched 
from a client application which is displaying a compound 
document. For example, Microsoft has introduced ob- 
ject linking and embedding (hereinafter "OLE") which al- 

20 lows data objects from external applications to be linked 
or embedded in a compound document for a client ap- 
plication. OLE is described in detail in Chapter 9 of R 
Davis, 'The Windows 3.1 Bible", Peachpit Press, 1993. 
OLE provides a robust implementation of compound 

25 documents which allows a user to launch external ap- 
plications, to switch from one application to another, and 
to monitor how objects in the compound document are 
being modified by their respective external applications. 
However, to achieve this implementation, specialized 

30 communication is needed between the external appli- 
cation and the client application. For example, the ex- 
ternal application must be OLE-aware and must register 
itself into a "registration database". The client applica- 
tion must, in addition, be OLE-compliant, meaning that 

35 the client application must be able to communicate di- 
rectly or indirectly to the external applications so as to 
determine whether they are present,must support the 
creation of complex compound documents, and must al- 
so conform to standard OLE interfaces. 

40 [0008] Other implementations of compound docu- 
ments have been proposed, but these implementations 
constrain how a user is able to manipulate data objects 
in the compound document. For example, "CC Mail" 
from Lotus, which is an E-mail client application, pro- 

45 vides a compound document capability which is simpler 
than Microsoft's OLE but which does not provide as 
many features as OLE. For example, when an external 
application is launched from the "CC Mail" client appli- 
cation, a user is not permitted to access any other ap- 

50 plication program until the external application has been 
closed down. This limits the usefulness of compound 
documents. For example, when using the client "CC 
Mail" application program, the user would not be able to 
obtain the display in Figure 1 (c). Rather, the user would 

55 be constrained to the display shown in Figure 1 (b) and 
would not be able to access any other program, includ- 
ing the client application program, until the Note Pad ex- 
ternal application program had been closed down. Par- 



2 



3 EP 0 697 

I 

i 

ticularly in a windowing operating system such as Mi- 
crosoft Windows, in which a user expects to be able to 
access any application program at any time, this is a 
significant limitation. 

[0009] Accordingly, there is a need to provide a man- s 
aging system for managing external applications asso- 
ciated with compound documents in which the manage- 
ment system provides a user with flexibility like that pro- 
vided in an OLE-based implementation while at the 
same time does not require specialized communication 10 
between the client application program and the external 
application program. 

[0010] The present invention as claimed addresses 
the aforementioned need in the art by providing a man- 
aging system wh ich manages external applications that 15 
are launched from compound documents displayed in a 
client application without the need for specialized com- 
munication between the client application and the exter- 
nal applications. 

[0011] In one aspect, the management system of the 20 
present invention includes an external application man- 
ager and an externa! file manager, both of which are in- 
stantiated by a client application program which sup- 
ports compound documents. The external application 
manager determines which external application to 25 
launch based on characteristics in a file name provided 
from the client application, such as the DOS extension 
to the file name, launches the external application with 
the file, returns a pointer for the external application to 
the client application, periodically polls for activity of the 30 
external application, and outputs the file name to the ex- 
ternal file manager. The external file manager monitors 
the file to determine if the file has been modified by the 
external application. Modification information is provid- 
ed via the application manager back to the client appli- 35 
cation. 

[0012] Because the external application manager 
simply monitors the external application (by polling), and 
the external file manager likewise only monitors the ex- 
ternal file, there is no need for specialized communica- *o 
tion between the client application and the external ap- 
plication. Moreover, because the external application is 
launched using a windowing operating system, the user 
is free to switch between any of the applications, includ- 
ing the client application. Thus, for example, if the ex- 
ternal application is no longer in focus when the user re- 
selects the external data object from the client applica- 
tion display, the client application simply refers to point- 
ers returned from the application manager to determine 
whether there is an existing application program corre- so 
spending to the external object. If there is, then the client 
application requests application manager to put the ex- 
ternal application in focus, and the application manager 
in turn asks the windowing operating system to activate 
the window of the external application so as to put the 55 
external application in focus. If there is no pointer, then 
the client application simply requests the application 
manager and file manager to launch a suitable external 
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application. 

[0013] Likewise, when an external application is 
closed down, the application manager which has been 
monitoring the activity of external applications advises 
the client application of this fact. The client application 
then decides based on the monitoring activities of the 
file manager whether it is necessary to re-import a file 
that has been modified by an external application. 
[0014] In like manner, when the client application is 
closed down or iconized, the client application can easily 
determine whether there are any external applications 
by referring to the pointers returned by the application 
manager. If the client application is being closed down, 
then it can prompt the user to close down all external 
applications prior to closing down; as the external appli- 
cations are closed, the client application can re-import 
any modified files as described previously. On the other 
hand, if the client application is being iconized, then the 
client application can sweep all external applications 
down into a single icon for the client application. 
[0015] Accordingly, the invention as described above 
provides a full featured and robust implementation of 
compound documents which does not require a client 
application to communicate with external applications. 
[0016] This brief summary has been provided so that 
the nature of the invention may be understood quickly. 
A more complete understanding of the invention can be 
obtained by reference to the following detailed descrip- 
tion of the preferred embodiment thereof in connection 
with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Figures 1(a), 1(b) and 1(c) illustrate how a 
compound document appears to a user of a client ap- 
plication program. 

[001 8] Figure 2 is a view for showing the outward ap- 
pearance of a representative embodiment of the present 
invention. 

[0019] Figure 3 is a detailed block diagram showing 
the internal construction of computing equipment shown 
in Figure 2. 

[0020] Figure 4 is a block diagram showing the struc- 
ture of the managing system of the present invention. 
[0021] Figure 5 is a flow diagram illustrating operation 
of the managing system shown in Figure 4. 
[0022] Figure 6 is an illustrative view of a compound 
document. 

[0023] Figure 7 is a detailed flow diagram showing 
polling by the application tracker. 
[0024] Figure 8 is a flow diagram showing the proce- 
dure for closing down or iconizing a client application. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0025] Figure 2 is a view showing the outward appear- 
ance of a representative embodiment of the present in- 
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vention. Shown in Figure 2 is computing equipment 20 
such as an IBM PC or PC-compatible computer having 
a windowing operating system such as a Microsoft Win- 
dows operating system. Computing equipment 20 is 
provided with a display monitor 23 having a display 
screen 22 on which computing equipment 20 displays 
images to the user. Computing equipment 20 is further 
provided with a floppy disk drive 24 with which remova- 
ble floppy disk media may be read or written, fixed disk 
drive 25 for storing data files and application program 
files, a keyboard 26 for permitting input of text data and 
manipulation of objects displayed on display screen 22, 
a pointing device 27 such as a mouse or the like which 
is also provided to permit manipulation of objects on dis- 
play screen 22, and a combined speaker/microphone 
29. A conventional printer 30 as well as connections to 
a network 31 or to an ordinary voice telephone line 32 
for sending and receiving voice and/or facsimile mes- 
sages are also provided. 

[0026] In accordance with operator instructions, and 
under control of the windowing operating system, stored 
application programs such as client application pro- 
grams and external application programs are selectively 
activated to process and manipulate data. 
[0027] Figure 3 is a detailed block diagram showing 
the internal construction of computing equipment 20. As 
shown in Figure 3, computing equipment 20 includes a 
central processing unit (CPU) 40 such as programmable 
microprocessor interfaced to a computer bus 41. Also 
interfaced to computer bus 41 is speaker/microphone 
interface 42, display interface 44, network interface 46, 
fax/modem/telephone interface 46, printer interface 47, 
and floppy disk drive interface 49. 
[0028] Main memory 51 such as random access 
memory (RAM) interfaces to computer bus 41 so as to 
provide CPU 40 with access to memory storage. In par- 
ticular, when executing stored application program in- 
struction sequences such as those associated with ap- 
plication programs stored on disk 25, CPU 40 loads 
those instruction sequences from disk 25 (or other stor- 
age media such as media accessed via network 31 ) into 
main memory 51 and executes those stored program 
instruction sequences out of main memory 51 . 
[0029] ROM (read only memory) 52 is provided for 
storing invariant instruction sequences such as start-up 
instruction sequences or basic input/output operating 
system (BIOS) sequences for operation of keyboard 26. 
[0030] As shown in Figure 3, and as previously men- 
tioned, fixed disk 25 stores program instruction se- 
quences for the windowing operating system and for 
various application programs such as a message man- 
ager application program, a graphics application pro- 
gram, a sound application program, and the like. In ad- 
dition, stored on fixed disk 25 are compound document 
files together with other data files such as data files as- 
sociated with the application programs. Fixed disk 25 
also stores the management system of the present in- 
vention which, as shown in Figure 3, is comprised by 



two components: an external application manager and 
an external file manager. Both components are instan- 
tiated by a client application that requires managing of 
external applications and their associated files. The 
5 structure of the external application and file managers 
is described in connection with Figure 4, and its opera- 
tion is described in the flow diagrams in Figures 5, 7 and 
8. 

[0031] More particularly, Figure 4 shows client appli- 
cation 55 with instantiations of application manager 60 
and file manager 70. Application manager 60 includes 
application pool manager 61 , application tracker 62, ap- 
plication launcher 64, application finder 65, and appli- 
cation browser 66. Figure 4 shows application manager 
60 as containing three application entry objects, namely 
objects 67, 68 and 69. As will be described more fully 
below, one such object is provided for each external ap- 
plication, such as applications 87, 88 and 89. It will 
therefore be understood that the provision of three ap- 
plication entry items is illustrative only, and that typically 
upon instantiation of application manager 60 there will 
not be any application entry objects until client applica- 
tion 55 requests application manager 60 to launch such 
an external application. 

[0032] File manager 70 includes file pool manager 71 , 
and file tracker 72. In addition, Figure 4 shows file man- 
ager 70 as including three file entry objects, namely ob- 
jects 77, 78 and 79, one each for each of external files 
such as files 97, 98 and 99. As before with respect to 
application entry objects 67, 68 and 69, one file entry 
object is provided for each external file. Thus, although 
Figure 4 shows three such objects, upon instantiation of 
file manager 70 there will ordinarily not be any file entry 
objects. 

[0033] The functional capabilities of each object 
shown in Figure 4 will now be explained. 
[0034] Application pool manager 61 is a holder for all 
application entry objects and has the capability of cre- 
ating, adding, removing and managing those objects. 
Application pool manager 61 communicates with client 
application 55 by receiving requests from client applica- 
tion 55 to create entry objects and by sending to client 
application 55 pointers for application entry objects. Ap- 
plication pool manager 61 also communicates with file 
pool manager 71 by providing file pool manager 71 with 
file names and by receiving file pointers from file pool 
manager 71 . 

[0035] Application tracker62 is responsible for check- 
ing for existence of all external applications and for syn- 
chronizing itself with the status of those external appli- 
cations. As described more fully below, application 
tracker 62 operates on a periodic polling basis, namely 
by sending polling requests to application finder 65 and 
to file tracker 72. In situations where application finder 
65 advises application tracker 62 that a particular exter- 
nal application no longer exists, application tracker 62 
advises application pool manager 61 of the new appli- 
cation status. In that case, the application pool manager 
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61 removes the appropriate application entry object 
and, in turn, updates client application 55's list of point- 
ers. File tracker 72 responds to polling requests from 
application tracker 62 by advising application tracker 62 
of the status of external files, specifically whether such 
external files have been modified or not. In the event 
that external files have been modified, application track- 
er 62 advises application pool manager 61 of that fact 
and application pool manager 61 , in turn, updates client 
application 55. 

[0036] Application launcher 64 is used to launch an 
external application. Application launcher 64 communi- 
cates with client application 55 through receipt of a data 
object. Ordinarily, the data object is a file name received 
from client application 55 in response to user selection 
of a data object in a compound document. In that case, 
application launcher 64 determines whether there is an 
external application associated to the file name. If there 
is an external application associated with the file name 
application launcher 64 launches that application. To 
find associated applications, application launcher 64 is- 
sues requests to the windowing operating system for as- 
sociated applications. If the windowing operating sys- 
tem cannot identify the application, application launcher 
64 tries to identify an associated application through oth- 
er means, such as searching through initialization (.INI) 
files. If an application is successfully launched, applica- 
tion launcher 64 advises client application 55 of a suc- 
cessful launch. Otherwise, application launcher 64 ad- 
vises client application 55 that no application was 
launched. 

[0037] Application browser 66 is invoked by client ap- 
plication 55 in the event that an external application can- 
not be associated to a data object provided to applica- 
tion launcher 64. If invoked, application browser 66 pro- 
vides the user with a display of available application pro- 
grams and permits the user to select one. If an applica- 
tion is selected, application browser 66 provides the se- 
lected application to client application 55 which, in turn, 
provides it to application launcher 64. 
[0038] Application entry objects, such as objects 67, 
68 and 69, contain all related information for applica- 
tions such as the task handle for the application, the in- 
stance handle for the application, the window handle of 
the application, and the owner of the application (here, 
an item within client application 55). As mentioned 
above, one application entry object is provided for each 
external application. 

[0039] Application finder 65 is responsible for finding 
previously-launched external applications and assuring 
that any external applications so found are actually 
present. In particular, because of timing delays and sys- 
tem overhead, it is possible to incorrectly conclude that 
an application is present when in fact it no longer exists. 
To assure that an external application is actually 
present, application finder 65 obtains the application 
window handle and the application task handle. Appli- 
cation finder 65 then matches the application instance 
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handle in the application entry object against the appli- 
cation instance handle obtained from the window han- 
dle, and matches the application task handle in the ap- 
plication entry object against the application task handle 

5 obtained from the window handle. If both match, appli- 
cation finder 65 concludes that an application which the 
windowing operating system indicates is present is ac- 
tually present, and advises application tracker 62 of that 
in response to polling requests. 

10 [0040] File pool manager 71 holds all file entry objects 
and has the capability of creating, adding, removing and 
managing those objects. File pool manager 71 commu- 
nicates with application pool manager 61 by receiving 
file names from application pool manager 61. In re- 

15 sponse to receipt of a file name, file pool manager 71 
opens a file entry object, and returns a file pointer to the 
application pool manager. 

[0041] File tracker 72 checks for existence of all files 
in the file pool and determines when a file has been mod- 
20 ified. When it detects modification of a file, file tracker 
72 advises application tracker 62 of that fact in response 
to a polling request. 

[0042] File entry objects, such as objects 77, 78 and 
79, contain all related information for a file such as the 

25 fj|e name, a time stamp and possible persistent storage 
identifiers. As mentioned above, file pool manager 71 
creates only one file entry object for each file. 
[0043] By virtue of the above-described structure of 
application manager 60 and file manager 70, it will be 

30 appreciated that a full-featured external application and 
file management system has been provided which does 
not need to communicate with any external application 
or any external file. Rather, to provide full management 
of external applications and files, the application man- 

35 ager and file manager need only check pointers and 
handles provided by the windowing operating system. 
[0044] Figure 5 is a flow diagram illustrating operation 
of the Figure 4 managing system. The steps performed 
in Figure 5 are executed by CPU 30 in accordance with 

40 stored program instruction sequences stored on fixed 
disk 25 and executed out of random access memory 51 . 
[0045] In step S501 , the user activates the client ap- 
plication which, as part of Its initialization routine, instan- 
tiates the application manager 60 and file manager 70. 

45 in step S502, application tracker 62 commences polling 
of application finder 65 and file tracker 72 to determine 
the status of any existing external applications as well 
as whether or not files associated with those external 
applications have been modified. Polling is described in 

so fuller detail in connection with Figure 7; for present pur- 
poses, it is sufficient to note that polling occurs on a pe- 
riodic basis which is set to between three and ten sec- 
onds. 

[0046] In step S503, the user utilizes client application 
55 55 to create a compound document, such as the com- 
pound document shown in Figure 6. More particularly, 
in the representative embodiment of the invention de- 
scribed here, the client application is a message man- 
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ager application program. To build a compound docu- 
ment, the user selects the message builder option but- 
ton 101 from tool bar 100, which causes the message 
manager application to display a message builder 
screen 102, After entering data in the native message 5 
manager application mode, the user is permitted to at- 
tach documents created by external applications, there- 
by creating a compound document. In particular, by se- 
lecting attach button 105, screen 106 is displayed to al- 
low a user to embed a document or form a link to the io 
document. In the case of embedding a document, a 
copy of the document is physically created within the 
compound document, whereas in the case of a linked 
document, only a link to the external document is stored. 
The option of linking or embedding is provided by radio 15 
button 1 03a and 1 03b. After selecting whether to link or 
to embed the external document, a compound docu- 
ment such as that shown in display area 1 04 is created. 
[0047] In step S504, the client application displays the 
compound document and allows user selection of any 20 
external object (or data item) from the compound docu- 
ment. In step S505, in response to user selection of a 
data item, client application 55 checks if there is a valid 
pointer, previously supplied from application pool man- 
ager 61 , for the entry object for this item (S506). If there 25 
is a valid pointer, then the user has previously activated 
this data item and there is a corresponding external ap- 
plication which is present. Accordingly flow branches to 
step S507 in which client application 55 merely passes 
the window handle to the windowing operation system 30 
which, in turn, puts the external application into focus 
for use by the user. Flow then advances to step S51 9 in 
which the windowing operating system displays a win- 
dow for the selected external application. 
[0048] Presumably, however, if this is the first time 35 
that the item has been selected by the user, then there 
is no valid pointer for an entry object for this item. Ac- 
cordingly, flow continues to step S508 in which the client 
application creates a temporary file for use by the exter- 
nal application. In more detail, in a case where the item *o 
is a linked item, client application 55 simply uses the file 
designated by the link. If, on the other hand, the selected 
item is an embedded item, then client application 55 cre- 
ates a temporary file and stores the embedded data 
from the compound document into the temporary file. 45 
When creating the temporary file, client application 55 
maintains the same DOS extension for the file name. As 
will be seen below, the DOS extension is used as a key 
to associate particular external application programs 
with the temporary file. For example, a .BMP extension so 
is presumed to be a bitmap file and an external graphics 
application such as Microsoft Paint Brush which handles 
bitmap files, is associated with a .BMP file. Likewise, a . 
TXT file is presumed to be a text file and a text editor 
such as Microsoft Note Pad is associated with such a 55 
file; and a .WAV file is assumed to be a wave file and a 
sound editor such as Microsoft Sound Recorder is as- 
sociated with such a file. Similar associations are well 
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known to those skilled in the art. 
[0049] In step S509, client application 55 invokes ap- 
plication launcher 64 to determine whether an external 
application can be associated with the temporary file (or, 
for a linked item, the linked file). Application launcher 64 
inspects the DOS extension of the file name and deter- 
mines whether an external application can be associat- 
ed with that DOS extension. In making this determina- 
tion, application launcher 64 refers to the windowing op- 
erating system and, in the case where the windowing 
operating system cannot return an external application, 
also refers to initialization files such as .INI files which 
store such associations. If an association is not found 
(step S510), then flow advances to step S511 in which 
application launcher 64 returns an error code to client 
application 55. Client application 55 then invokes appli- 
cation browser 66 (step S512) which allows a user to 
make a manual selection of an external application (step 
S513). The manual selection is returned by application 
browser 66 to client application 55 which, in turn, returns 
the manually-selected application to application launch- 
er 64. 

[0050] In the case where application launcher 64 is 
able to associate an external application file to the DOS 
extension, or in the case of manual designation by the 
user in step S513, application launcher 64 launches the 
associated external application . For example in the case 
of a .BMP file, application launcher 64 may launch a 
Paint Brush application as seen at 87. Similarly, in the 
case of a TXT file, application launcher 64 launches a 
Note Pad application 88; or in the case of a .WAV file, 
application launcher 64 launches sound recorder exter- 
nal application 89. Application launcher then informs cli- 
ent application 55 that an external application has suc- 
cessfully been launched (step S515). 
[0051] Upon learning of successful launch of an ex- 
ternal application, client application 55 invokes applica- 
tion pool manager 64 to create an application entry ob- 
ject corresponding to the launched application. Applica- 
tion pool manager 61 responds by creating an applica- 
tion entry object such as object 67, 68 or 69, the appli- 
cation entry object being responsible to store informa- 
tion concerning the application. As mentioned previous- 
ly, one application entry object is created for each exist- 
ing external application (or in the case where two 
different files in the same compound document have the 
same DOS extension, for each separate instance of the 
external application). 

[0052] Application pool manager 61 further invokes 
file pool manager 71 to create a corresponding file entry 
object (step S517). In like mannerto the application pool 
manger, the file pool manager 71 creates a file entry ob- 
ject, such as object 77, 78 or 79, to track the status of 
the temporary file with which the newly-launched exter- 
nal application is operating. 

[0053] Flow then advances to step S51 8 in which ap- 
plication pool manger returns a pointer to the client ap- 
plication. The pointer is a pointer for the application entry 
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object and the file entry object. The client application 55 
is able to use this pointer for future operations, such as 
in step S506 where the client application determines 
whether there is a valid pointer signifying that an exter- 
nal application is present for a selected item, or such as 5 
described below in connection with closing down or 
iconizing of client application 55. Flow then advances to 
step S51 9 in which the windowing operating system dis- 
plays a window for the selected external application. 
[0054] Thereafter, the user is free to use the newly- 10 
launched external application to create, edit or other- 
wise modify the data item from the compound docu- 
ment. In addition, the user is free to switch focus to other 
windows or to activate new windows. When the user 
wishes to return to the window corresponding to the ex- 15 
ternal application, he can do so through normal window- 
ing protocol or he may reselect the data item from a com- 
pound document displayed by client application 55. In 
that case flow proceeds as described above in connec- 
tion with step S506 in which client application 55 deter- 20 
mines whether there is a valid pointer for the entry object 
corresponding to the selected item and in which, in re- 
sponse to a positive identification of such a valid pointer, 
client application 55 simply passes the window handle 
to the windowing operating system which executes fo- 25 
cus onto the external application. 
[0055] Figure 7 is a detailed flow diagram showing 
polling by application tracker 62. 
[0056] In step S701 , application tracker 62 invokes file 
tracker 72 which, via any existing file entry objects, de- 30 
termines whether a file has been modified. If file tracker 
72 determines from a file entry object that an external 
file has been modified (step S702) then flow branches 
to step S703 in which file tracker 72 advises application 
tracker 62 that a particular file has been modified. That 35 
information is passed from application tracker 62 to ap- 
plication pool manager 61 which, in turn, advises client 
application 55 that a particular file corresponding to one 
file entry object has been modified. 
[0057] In either event, flow advances to step S704 in *o 
which application tracker 62 invokes application finder 
65 to determine whether each external application cor- 
responding to an application entry object is still present. 
Using the above-described procedure of matching win- 
dows handles and instance handles to task handles, ap- 45 
plication finder 65 checks to ensure that all external ap- 
plications corresponding to application entry objects are 
still present. So long as the tested handle values match 
(step S706), then application finder 65 determines that 
each external application is still present and returns that 50 
information to application tracker 62 (step S707). Then, 
after a predetermined period (such as three to ten sec- 
onds), application tracker 62 repeats its polling process 
(step S708). 

[0058] On the other hand, if in step S706 application 55 
finder65 determines that there is no match forthetested 
handle values, then application finder 65 concludes that 
an external application has been closed down. Flow 
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then advances to step S709 in which close down pro- 
cedures are carried out. Particularly, as shown in step 
S710, application tracker 62 advises application pool 
manager to remove an application entry object corre- 
sponding to the closed down external application. In 
step S711 , the closed down application entry object up- 
dates application finder 65 with its new closed down sta- 
tus and then closes itself down. Then in step S712, ap- 
plication pool manager 61 invokes file pool manager 71 
to remove its corresponding file entry object. In re- 
sponse, in step S713, the file entry object (or objects) 
determines if the temporary file created in step S508 
was modified by the external application. If no modifica- 
tion had taken place, then client application 55 simply 
destroys the temporary file. On the other hand, if modi- 
fications have taken place, then client application 55 re- 
imports the data in the temporary file into its internal 
compound document. In addition, client application 55 
updates any parameters affected by the re-imported file, 
such as parameters giving an indication to the user as 
to size and/or date of most recent modification of the 
file. In step S714 application pool manager 61 advises 
client application 55 that the external application has 
closed down. 

[0059] Figure 8 is a flow diagram showing the proce- 
dure in a case where the user has selected close down 
or iconization of client application 55. More particularly, 
as is generally known, it is possible for the user to re-, 
quest the windowing operating system to close down cli- 
ent application 55, for example, by double clicking on 
control button 1 07 shown in Figure 6. Likewise, it is pos- 
sible for a user to request the windowing operating sys- 
tem to iconize the client application, for example by 
clicking on minimize button 1 08. When close down is 
requested, the windowing operating system exits client 
application 55 and frees memory previously used by that 
application. If iconization is selected, the windowing op- 
erating system removes all windows associated with cli- 
ent application 55 from display screen 22 and replaces 
all those windows with an icon representing the client 
application. The user may re-invoke all windows asso- 
ciated with client application 55 by double clicking the 
application icon. 

[0060] The flow process shown in Figure 8 ensures 
that upon close down or iconization of client application 
55, corresponding external applications are closed 
down in an orderly procedure or swept into the icon for 
client application 55. More particularly, as shown in step 
S801 , upon user selection of close down or iconization, 
client application 55 determines whether there are any 
external applications present. Client application 55 
makes this determination by reference to its list of point- 
ers for entry objects which was provided by application 
pool manager. If no external applications exist (step 
S802), flow branches to step S803 in which client appli- 
cation 55 is simply closed down or iconized, as request- 
ed by the user. 

[0061] If, on the other hand, there are any existing ex- 
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ternal applications, then flow advances to step S804 in 
which, if a close down operation has been requested, 
flow advances to step S805 where client application 55 
requests the user to close down the external applica- 
tions. A dialog box may be provided to warn the user of 
the existence of external applications. As each external 
application is closed down, the close down procedures 
commencing at step S709 are followed, after which flow 
advances to step S806 in which client application 55 is 
closed down. 

[0062] If step S804 determined that an iconize oper- 
ation had been requested, then flow advances to step 
S807 in which client application 55 provides the window- 
ing operating system with the window handle to each 
external application and requests the windowing oper- 
ating system to de-display that window. After all external 
applications have had their windows de-displayed, flow 
advances to step S808 in which client application 55 is 
reduced to an icon. In response to a user request to re- 
store client application 55 (step S809) such as by double 
clicking on the iconic representation of client application 
55, the windowing operating system re-displays the cli- 
ent application 55 (step S810). After the client applica- 
tion 55 has been redisplayed, it, in turn, provides the 
windowing operating system with pointers for all exter- 
nal applications. Using those windows pointers, the win- 
dowing operating system re-displays the external appli- 
cations. 



Claims 

1 . A computer implemented system for managing an 
external application (87, 88, 89) in response to user 
selection of an item in a compound document dis- 
played from a client application (55), said computer 
implemented system characterised by: 

an application manager (60) which receives a 
file name for an external file (97, 98, 99) corre- 
sponding to the item selected from the com- 
pound document and which, based on the file 
name, associates an external application (87, 
88, 89) to the external file, launches the exter- 
nal application, repetitively polls for information 
regarding the externa! application, and outputs 
the file name, wherein the information polled for 
at least includes information concerning exist- 
ence of the external application (87, 88, 89); 
and 

a file manager (70), responsive to outputting of 
the file name from the application manager 
(60), which monitors the external file to deter- 
mine if the external file (97, 98, 99) has been 
modified by the external application and which 
returns to the application manager (60) a point- 
er for the external file (97, 98, 99); 



wherein the application manager (60) returns 
a pointerforthe external application (87, 88, 89) and 
a pointerforthe external file (97, 98, 99) to the client 
application (55). 

2. A computer implemented system according to claim 
1 , wherein the client application (55) responds to 
user selection of an item in the compound docu- 
ment by copying the selected item to a temporary 



the pointers from the application manager (60), the 
client application (55) instructs a windowing operat- 
ing system to display a window for the external ap- 



10 file and by sending the temporary file name to the 
application manager (60). 

3. A computer implemented system according to claim 

2, wherein said application manager (60) includes: 

15 

(a) an application tracker (62) which repetitively 
outputs polling requests to check for existence 
of previously-launched external applications, 

(b) an application finder (65) responsive to poll- 
20 ing requests from the application tracker (62) 

which returns to the application tracker (62) in- 
formation on whether an external application 
(87, 88, 89) is present, 

(c) an application pool manager (61 ) which cre- 
25 ates, adds and removes application entry ob- 
jects, the application pool manager (61) also 
being for receiving the external file name from 
the client application (55) and outputting it, and 
for returning a pointer for the external file (97, 

30 98, 99) and the external application (87, 88, 89) 

to the client application, and 

(d) an application launcher (64) which associ- 
ates an external application to the external file 
name output by said client application (55) and 

35 which launches the external application (87, 88, 

89). 

4. A computer impiemented system according to claim 

3, wherein said file manager (70) includes: 

40 

(i) a file tracker (72) responsive to polling re- 
quests from the application tracker (62) to 
check for modification of the external file (97, 
98, 99) created by the client application return- 

45 ing information on file modifications to the ap- 

plication tracker (62), and 

(ii) a file pool manager (71) for creating, adding 
and removing a file entry object corresponding 
to the external file (97, 98, 99), the file pool 

so manager (71 ) being responsive to output of the 

external file name from the application pool 
manager (61) by creating a file entry object. 

5. A computer implemented system according to any 
55 of claims 1 to 4, wherein in response to receipt of 
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plication. 

6. A computer implemented system according to any 
of claims 1 to 4, wherein the client application (55) 
responds to user selection of an item in the com- 
pound document by determining if a valid pointer 
for the selected item has been received from the 
application manager (60), and wherein in a case 
where a valid pointer exists the client application 
(55) instructs a windowing operating system to dis- 
play a window for the external application, and 
wherein in a case where a valid pointer does not 
exist the client application (55) copies the selected 
item to a temporary file, sends the temporary file 
name to the application manager (60), and in re- 
sponse to receipt of a pointer from the application 
manager (60), instructs the windowing operating 
system to display a window for the external appli- 
cation (87, 88, 89). 

7. A computer implemented system according to any 
of claims 1 to 4, wherein in response to close down 
of an external application, said application manager 
(60) invalidates the pointer sent to the client appli- 
cation (55). 

8. A computer implemented system according to claim 
7, wherein in response to close down of an external 
application, the external file manager determines 
whether the external file (97, 98, 99) has been mod- 
ified, and in a case where the external file has been 
modified reimports data from the external file (97, 
98, 99). 

9. A computer implemented system according to any 
of claims 1 to 4, wherein in response to close down 
of the client application (55), the client application 
(55) inspects valid pointers received from the appli- 
cation manager (60) to determine whether any ex- 
ternal applications are still present, and before clos- 
ing down requests close-down of still-present exter- 
nal applications. 

10. A computer implemented system according to any 
of claims 1 to 4, wherein in response to iconization 
of the client application (55), the client application 
(55) inspects valid pointers received from the appli- 
cation manager (60) to determine whether any ex- 
ternal applications (87, 88, 89) are still existing and 
instructs a windowing operating system to de-dis- 
play any still-existing external applications before 
iconization. 

1 1 . A computer implemented system according to claim 
10, wherein in response to restoration of an 
iconized client application, the client application 
(55) inspects valid pointers received from said ap- 
plication manager (60) and instructs the windowing 



operating system to re-display any still-present ex- 
ternal applications. 

12. A computer implemented system according to any 
5 of claims 1 to 4, wherein information polled for in- 
cludes a window handle for the external application 
(87, 88, 89) and a task handle for the external ap- 
plication (87, 88, 89), and wherein said application 
manager (60) determines whether the external ap- 
10 plication (87, 88, 89) is present by matching the win- 
dow handle and the task handle against corre- 
sponding window and task handles in an entry ob- 
ject for the external application (87, 88, 89). 

15 13. A computer implemented method for managing an 
external application in response to user selection of 
an item in a compound document displayed from a 
client application (55), said method comprising the 
steps of: 

20 

instantiating (S501) an application manager 
(60) which repetitively commences polling op- 
erations to determine whether previously- 
launched external applications are present and 
25 whether associated external files have been 

modified (S502); 

instantiating (S501 ) a file manager (70) respon- 
sive to polling requests from the application 
manager (60) to determine whether an external 
30 file has been modified and to inform the appli- 

cation manager of same; 
displaying (S504) a compound document from 
the client application (55); and 
responding to user selection (S505) of an item 
35 in the compound document by creating (S508) 

an external file corresponding to the selected 
item, outputting a file name corresponding to 
the selected item to the application manager 
(60), associating (S509) an external application 
40 to the file name, launching (S514) the external 

application, and returning (S518), to the client 
application (55), a pointer for the external file 
and the external application. 

45 14. A computer implemented method according to 
claim 13, wherein said step of responding to user 
selection of an item comprises the following steps 
performed by the client application (55); copying the 
selected item to a temporary file (S508), and send- 
so ing the temporary file name to the application man- 
ager (60). 

15. A computer implemented method according to 
claim 14, wherein said application manager in- 
55 eludes: 

(a) an application tracker (62) which repetitively 
outputs polling requests to check for existence 
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of previously-launched external applications, 

(b) an application finder (65) responsive to poll- 
ing requests from the application tracker (62) 
which returns to the application tracker (62) in- 
formation on whether an external application is 5 
present, 

(c) an application pool manager (61 ) which cre- 
ates, adds and removes application entry ob- 
jects, the application pool manager (61 ) also for 
receiving the external file name from the client 10 
application (55) and outputting it, and for return- 
ing a pointerfor the external file (97, 98, 99) and 
theexternai application to theclient application, 
and 

(d) an application launcher (64) which associ- *5 
ates an external application to the external file 
name output by said client application (55) and 
which launches the external application. 

16. A computer implemented method according to 20 
claim 15, wherein said file manager (70) includes: 

(i) a file tracker (72) responsive to polling re- 
quests from the application tracker to check for 
modification of the external file created by the 25 
client application returning information on file 
modifications to the application tracker, and 

(ii) a file pool manager (71 ) for creating, adding 
and removing a file entry object corresponding 

to the external file, the file pool manager (71) 30 
being responsive to output of the external file 
name from the application pool manager by 
creating a file entry object. 

17. A method according to any of claims 13 to 16, fur- 35 
ther comprising the step of responding (518) to re- 
ceipt of the pointer for the external file and the ex- 
ternal application by instructing a windowing oper- 
ating system to display a window for the external 
application (S519). *o 

18. A method according to any of claims 13 to 16, 
wherein said steps of responding to user selection 
of an item in the compound document includes the 
steps of determining if a valid pointer for the select- 45 
ed item has been received from the application 
manager (S506), instructing (507) the windowing 
operating system to display a window for the exter- 
nal application in the case where a valid pointer ex- 
ists, and sending (S509) an external file name to so 
the application manager (60) in a case where a valid 
pointer does not exist. 

19. A method according to any of claims 13 to 16, fur- 
ther comprising the step of responding to close 55 
down of the external application by invalidating the 
pointer sent to the client application (S71 4). 
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20. A method according to claim 1 9, further comprising 
the step of re-importing (S713) external file data to 
the compound document in a case where the exter- 
nal file has been modified. 

21. A method according to any of claims 13 to 16, fur- 
ther comprising the step of responding to close 
down of the client application by inspecting pointers 
(S801) received from the application manager (60) 
to determine whether any external applications are 
still present, and requesting close-down of still- 
present external applications (S805) before closing 
down the client application (55). 

22. A method according to any of claims 13 to 16, fur- 
ther comprising the steps of responding to iconiza- 
tion of the client application (55) by inspecting 
(S801) the pointers received from the application 
manager (60) to determine whether any external 
applications are still present and instructing the win- 
dowing operating system to de-display (S807) any 
still-present external applications before iconizing. 

23. A method according to claim 22, further comprising 
the step of responding to restoration of the iconized 
client application by inspecting pointers received 
from the application manager and instructing the 
windowing operating system to re-display (S811) 
any still-present external applications. 

24. A computer implemented method according to any 
of claims 13 to 16, wherein information polled for 
includes a window handle for the external applica- 
tion and a task handle for the external application, 
and wherein said application manager (60) deter- 
mines whether the external application is present 
by matching the window handle and the task handle 
against corresponding window and task handles in 
an entry object for the external application. 

25. An apparatus for managing an external application 
in response to user selection of an item in a com- 
pound document displayed from a client applica- 
tion, said apparatus comprising: 

a display (22) for displaying compound docu- 
ments and windows corresponding to the client 
application and external applications; 
a memory (25) for storing program steps corre- 
sponding to a windowing operating system 
which responds to instructions to display the cli- 
ent application and external applications on 
said display (22), and for storing program in- 
struction sequences corresponding to theclient 
application; and 

a processor (40) for executing the stored pro- 
gram instruction sequences in said memory; 
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characterized by said stored program in- 
struction sequences including steps to perform any 
of the methods of claims 1 3 to 24. 

26. A computer software product carrying machine 
readable instructions effective to cause a process- 
ing apparatus to carry out a method according to 
any one of claims 13 to 24. 



Patentanspruche 

1. Mit einem Computer realisiertes System zum Ver- 
walten elner externen Anwendung (87, 88, 89) als 
Reaktion auf eine Auswahl eines Elements in einem 
von einer Client-Anwendung (55) angezeigten Con- 
tainer-Dokument durch einen Anwender, gekenn- 
zeichnet durch: 

eine Anwendungsverwaltungseinrichtung (60), 
die einen Dateinamen fur eine externe Datei 
(97, 98, 99) entsprechend dem aus dem Con- 
tainer-Dokument ausgewahlten Element emp- 
fangt und die auf der Grundlage des Dateina- 
mens eine externe Anwendung (87, 88, 89) mit 
der externen Datei verknupft, die externe An- 
wendung startet, wiederholt zyklisch die exter- 
ne Anwendung betreffenden Informationen ab- 
fragt und den Dateinamen ausgibt, wobei die 
zyklisch abgefragten Informationen zumindest 
das Vorfiandensein der externen Anwendung 
(87, 88, 89) betreffende Informationen umfas- 
sen; und 

eine auf die Ausgabe des Dateinamens von der 
Anwendungsverwaltungseinrichtung (60) rea- 
gierende Dateiverwaltungseinrichtung (70), die 
die externe Datei zur Bestimmung, ob die ex- 
terne Datei (97, 98, 99) durch die externe An- 
wendung verandertworden ist, uberwacht, und 
die einen Zeigerfur die externe Datei (97, 98, 
99) an die Anwendungsverwaltungseinrichtung 
(60) zuruckgibt; 

wobei die Anwendungsverwaltungseinrich- 
tung (60) einen Zeiger fur die externe Anwendung 
(87, 88, 89) und einen Zeiger fur die externe Datei 
(97, 98, 99) an die Client-Anwendung (55) zuruck- 
gibt. 

2. Mit einem Computer realisiertes System nach An- 
spruch 1 , wobei die Client-Anwendung (55) auf die 
Auswahl eines Elements in dem Container-Doku- 
ment durch den Benutzer reagiert, indem sie das 
ausgewahlte Element in eine temporare Datei ko- 
piert und den Namen der temporaren Datei an die 
Anwendungsverwaltungseinrichtung (60) sendet. 

3. Mit einem Computer realisiertes System nach An- 



spruch 2, wobei die Anwendungsverwaltungsein- 
richtung (60) umfasst: 

(a) eine Anwendungsverfolgungseinheit (62), 
s die wiederholt zyklisch abfragende Anforderun- 

gen zur Uberprufung auf das Vorhandensein 
vorher gestarteter externer Anwendungen aus- 
gibt, 

(b) eine auf zyklisch abfragende Anforderun- 
10 gen von der Anwendungsverfolgungseinheit 

(62) reagierende Anwendungssucheinheit 
(65), die Informationen daruber an die Anwen- 
dungsverfolgungseinheit (62) zuruckgibt, ob ei- 
ne externe Anwendung (87, 88, 89) vorhanden 
15 ist, 

(c) eine Anwendungspoolverwaltungseinrich- 
tung (61), die Anwendungseintragsobjekte er- 
zeugt, hinzufugt und entfernt, wobei die 
Anwendungspoolverwaltungseinrichtung (61 ) 

20 auch dazu dient, den Namen der externen Da- 

tei von der Client-Anwendung (55) zu empfan- 
gen und ihn auszugeben, und dazu dient, einen 
Zeigerfur die externe Datei (97, 98, 99) und die 
externe Anwendung (87, 88, 89) an die Client- 

25 Anwendung zuruckzugeben, und 

(d) eine Anwendungsstarteinheit (64), die eine 
externe Anwendung mit dem von der Client-An- 
wendung (55) ausgegebenen Namen der ex- 
ternen Datei verknupft und die die externe An- 

30 wendung (87, 88, 89) startet. 

4. Mit einem Computer realisiertes System nach An- 
spruch 3, wobei die Dateiverwaltungseinrichtung 
(70) umfasst: 

35 

(i) eine Dateiverfolgungseinheit (72) , die auf zy- 
klisch abfragende Anforderungen zur Uberpru- 
fung auf eine Anderung der von der Client-An- 
wendung erzeugten externen Datei (97, 98, 99) 

40 von der Anwendungsverfolgungseinheit (62) 

hin reagiert und Informationen uber Dateiande- 
rungen an die Anwendungsverfolgungseinheit 
(62) zuruckgibt, und 

(ii) eine Dateipoolverwaltungseinrichtung (71) 
45 zum Erzeugen, Hinzufugen und Entfernen ei- 
nes der externen Datei (97, 98, 99) entspre- 
chenden Dateieintragsobjekts, wobei die Da- 
teipoolverwaltungseinrichtung (71 ) auf die Aus- 
gabe des Namens der externen Datei von der 

so Anwendungspoolverwaltungseinrichtung (61) 

reagiert, indem sie ein Dateieintragsobjekt er- 
zeugt. 

5. Mit einem Computer realisiertes System nach ei- 
55 nem der Anspruche 1 bis 4, wobei die Client-An- 
wendung (55) als Reaktion auf den Empfang der 
Zeiger von der Anwendungsverwaltungseinrich- 
tung (60) ein Fensterbetriebssystem dazu anweist, 
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ein Fenster fur die externe Anwendung anzuzeigen. 

6. Mit einem Computer realisiertes System nach ei- 
nem der Ansprtiche 1 bis 4, wobei die Client-An- 
wendung (55) auf die Auswahi eines Elements in s 
dem Container-Dokumentdurch den Benutzer rea- 
giert, indem sie es bestimmt, ob ein gultiger Zeiger 

fur das ausgewahlte Elementvon der Anwendungs- 
verwaltungseinrichtung (60) empfangen worden ist, 
und wobei in einem Fall, in dem ein gultiger Zeiger 10 
vorhanden ist, die Client-Anwendung (55) ein Fen- 
sterbetriebssystem dazu anweist, ein Fenster fur 
die externe Anwendung anzuzeigen, und wobei in 
einem Fall, in dem kein gultiger Zeiger vorhanden 
ist, die Client-Anwendung (55) das ausgewahlte is 
Element in eine temporare Datei kopiert, den Na- 
men der temporaren Datei an die Anwendungsver- 
waitungseinrichtung (60) sendet und als Reaktion 
auf den Empfang eines Zeigers von der Anwen- 
dungsverwaltungseinrichtung (60) das Fensterbe- 20 
triebssystem dazu anweist, ein Fenster fur die ex- 
terne Anwendung (87, 88, 89) anzuzeigen. 

7. Mit einem Computer realisiertes System nach ei- 
nem der Ansprtiche 1 bis 4, wobei die Anwendungs- 25 
verwaltungseinrichtung (60) als Reaktion auf ein 
SchlieBen einer externen Anwendung den an die 
Client-Anwendung (55) gesendeten Zeiger fur un- 
giiltig erklart. 

30 

8. Mit einem Computer realisiertes System nach dem 
Anspruch 7, wobei es die externe Dateiverwal- 
tungseinrichtung als Reaktion auf das SchlieBen ei- 
ner externen Anwendung bestimmt, ob die externe 
Datei (97, 98, 99) verandert worden ist, und in ei- 35 
nem Fall, in dem die externe Datei verandert wor- 
den ist, Daten aus der externen Datei (97, 98, 99) 
neu importiert. 

9. Mit einem Computer realisiertes System nach ei- 40 
nem der Ansprtiche 1 bis 4, wobei die Client-An- 
wendung (55) als Reaktion auf ein SchlieBen der 
Client-Anwendung (55) von der Anwendungsver- 
waltungseinrichtung (60) empfangene gultige Zei- 
ger untersucht, urn es zu bestimmen, ob noch ex- *s 
terne Anwendungen vorhanden sind, und vor dem 
eigenen SchlieBen ein SchlieBen der noch vorhan- 
denen externen Anwendungen anf order! 

10. Mit einem Computer realisiertes System nach ei- so 
nem der Ansprtiche 1 bis 4, wobei die Client-An- 
wendung (55) als Reaktion auf eine Verkleinerung 
der Client-Anwendung (55) auf Icon-GroBe von der 
Anwendungsverwaltungseinrichtung (60) empfan- 
gene gultige Zeiger untersucht, urn es zu bestim- ss 
men, ob noch externe Anwendungen (87, 88, 89) 
vorhanden sind, und ein Fensterbetriebssystem da- 
zu anweist, vor der Verkleinerung auf Icon-GroBe 



noch vorhandene externe Anwendungen von der 
Anzeige zu loschen. 

11. Mit einem Computer realisiertes System nach dem 
Anspruch 10, wobei die Client-Anwendung (55) als 
Reaktion auf eine Wiederherstellung einer auf Icon- 
GroBe verkleinerten Client-Anwendung von der An- 
wendungsverwaltungseinrichtung (60) empfange- 
ne gultige Zeiger untersucht und das Fensterbe- 
triebssystem dazu anweist, noch vorhandene ex- 
terne Anwendungen wieder anzuzeigen. 

12. Mit einem Computer realisiertes System nach ei- 
nem der Ansprtiche 1 bis 4, wobei zyklisch abge- 
fragte Informationen ein Fenster-Handle fur die ex- 
terne Anwendung (87, 88, 89) und ein Task-Handle 
fur die externe Anwendung (87, 88, 89) umfassen 
und wobei es die Anwendungsverwaltungseinrich- 
tung (60) bestimmt, ob die externe Anwendung (87, 
88, 89) vorhanden ist, indem das Fenster-Handle 
und das Task-Handle mit dem entsprechenden 
Fenster- und Task-Handle in einem Eintragsobjekt 
fur die externe Anwendung (87, 88, 89) verglichen 
werden. 

13. Mit einem Computer realisiertes Verfahren zum 
Verwalten einer externen Anwendung als Reaktion 
auf eine Auswahi eines Elements in einem von ei- 
ner Client-Anwendung (55) angezeigten Container- 
Dokumentdurch einen Benutzer, mit den Schritten: 

Instantiieren (S501) einer Anwendungsverwal- 
tungseinrichtung (60), die wiederholt zyklisch 
abfragende Operationen beginnt, urn es zu be- 
stimmen, ob vorher gestartete externe Anwen- 
dungen vorhanden sind und ob verknupfte ex- 
terne Dateien verandert worden sind (S502); 
Instantiieren (S501) einer Dateiverwaltungs- 
einrichtung (70), die zur Bestimmung, ob eine 
externe Datei verandert worden ist, und zur In- 
formation derAnwendungsverwaltungseinrich- 
tung dartiber auf zyklisch abfragende Anfragen 
von der Anwendungsverwaltungseinrichtung 
(60) reagiert; 

Anzeigen (S504) eines Container-Dokuments 
von der Client-Anwendung (55); und 
Reagieren auf die Auswahi (S505) eines Ele- 
ments in dem Container-Dokument durch den 
Benutzer durch ein Erzeugen (S508) einer dem 
ausgewahlten Element entsprechenden exter- 
ne Datei, ein Ausgeben eines dem ausgewahl- 
ten Element entsprechenden Dateinamens an 
die Anwendungsverwaltungseinrichtung (60), 
ein Verknupfen (S509) einer externen Anwen- 
dung mit dem Dateinamen, ein Starten (S514) 
der externen Anwendung und ein Zuruckgeben 
(S51 8) eines Zeigers fur die externe Datei und 
die externe Anwendung an die Client-Anwen- 
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dung (55). 

14. Mit einem Computer realisiertes Verfahren nach 
Anspruch 1 3, wobei der Schritt des Reagierens auf 
die Auswahl eines Elements durch den Benutzer 5 
folgende von der Client-Anwendung (55) durchge- 
fuhrte Schritte umfasst: Kopieren des ausgewahl- 
ten Elements in eine temporare Datei (S508) und 
Senden des Namens der temporaren Datei an die 
Anwendungsverwaltungseinrichtung (60). 10 

15. Mit einem Computer realisiertes Verfahren nach 
Anspruch 14, wobei die Anwendungsverwaltungs- 
einrichtung umfasst: 

15 

(a) eine Anwendungsverfolgungseinheit (62), 
diewiederholtzyklisch abfragende Anforderun- 
gen zur Uberprufung auf das Vorhandensein 
vorher gestarteter externer Anwendungen hin 
ausgibt, 20 

(b) eine auf zyklisch abfragende Anforderun- 
gen von der Anwendungsverfolgungseinheit 
(62) reagierende Anwendungssucheinheit 
(65), die Informationen daruber an die Anwen- 
dungsverfolgungseinheit (62) zuruckgibt, ob ei- 25 
ne externe Anwendung (87, 88, 89) vorhanden 

ist, 

(c) eine Anwendungspoolverwaltungseinrich- 
tung (61), die Anwendungseintragsobjekte er- 
zeugt, hinzufugt und entfernt, wobei die 30 
Anwendungspoolverwaltungseinrichtung (61 ) 
auch dazu dient, den Namen derexternen Da- 
tei von der Client-Anwendung zu empfangen 
und ihn auszugeben, und dazu dient, einen Zei- 
ger fur die externe Datei (97, 98, 99) und die 35 
externe Anwendung an die Client-Anwendung 
zuruckzugeben, und 

(d) eine Anwendungsstarteinheit (64), die eine 
externe Anwendung mit dem von der Client-An- 
wendung (55) ausgegebenen Namen der ex- 40 
ternen Datei verknupft und die die externe An- 
wendung (87, 88, 89) starlet 

16. Mit einem Computer realisiertes Verfahren nach 
Anspruch 15, wobei die Dateiverwattungseinrich- 45 
tung (70) umfasst: 

(i) eine Dateiverfolgungseinheit (72), die auf zy- 
klisch abfragende Anforderungen zur Uberpru- 

f ung auf eine Anderung der von der Client-An- so 
wendung erzeugten externen Datei hin von der 
Anwendungsverfolgungseinheit reagiert und 
Informationen uber Datei anderungen an die 
Anwendungsverfolgungseinheit zuruckgibt, 
und 55 

(ii) eine Dateipoolverwaltungseinrichtung (71) 
zum Erzeugen, Hinzufugen und Entfernen ei- 
nes der externen Datei entsprechenden Datei- 



eintragsobjekts, wobei die Dateipoorverwal- 
tungseinrichtung (71 ) auf die Ausgabe des Na- 
mens derexternen Datei von der Anwendungs- 
poolverwaltungseinrichtung (61) reagiert, in- 
dem sie ein Dateieintragsobjekt erzeugt 

17. Verfahren nach einem der Anspruche 13 bis 16, fer- 
ner mit dem Schritt des Reagierens (518) auf den 
Empfang des Zeigers fur die externe Datei und die 
externe Anwendung, indem ein Fensterbetriebssy- 
stem dazu angewiesen wird, ein Fensterfur die ex- 
terne Anwendung anzuzeigen (S519). 

18. Verfahren nach einem der Anspruche 13 bis 1 6, wo- 
bei die Schritte des Reagierens auf die Auswahl ei- 
nes Elements in einem Container-Dokument durch 
den Benutzer, die Schritte des Bestimmens, ob ein 
gultiger Zeiger fur das ausgewahlte Element von 
der Anwendungsverwaltungseinheit empfangen 
worden ist (S506), des Anweisens (507) des Fen- 
sterbetriebssystems dazu, ein Fensterfur die exter- 
ne Anwendung in einem Fall anzuzeigen, in dem 
ein gultiger Zeiger vorhanden ist, und des Sendens 
(S509) eines Namens einer externen Datei an die 
Anwendungsverwaltungseinrichtung (60) in einem 
Fall, in dem kein gultiger Zeiger vorhanden ist, um- 
fassen. 

19. Verfahren nach einem der Anspruche 13 bis 1 6, fer- 
ner mit dem Schritt des Reagierens auf ein Schlie- 
Gen der externen Anwendung, indem der an die Cli- 
ent-Anwendung gesendete Zeiger fur ungultig er- 
klart wird (S714). 

20. Verfahren nach Anspruch 1 9, femer mit dem Schritt 
des Neuimportierens externer Dateidaten in das 
Container-Dokument in einem Fall, in dem die ex- 
terne Datei verandert worden ist. 

21. Verfahren nach einem der Anspruche 13 bis 16,fer- 
ner mit dem Schritt des Reagierens auf ein Schlie- 
Ben der Client-Anwendung, indem die von der An- 
wendungsverwaltungseinrichtung (60) empfange- 
nen Zeiger untersucht werden (S801 ), um es zu be- 
stimmen, ob noch externe Anwendungen vorhan- 
den sind, und indem ein SchlieBen der noch vor- 
handenen externen Anwendungen angefordert 
(S805) wird, bevor die Client-Anwendung (55) ge- 
schlossen wird. 

22. Verfahren nach einem der Anspruche 13 bis 16, fer- 
ner mit den Schritten des Reagierens auf eine Ver- 
kleinerung der Client-Anwendung (55) auf Icon- 
Grdfte durch ein Untersuchen (S801)der von der 
Anwendungsverwaltungseinrichtung (60) empfan- 
genen Zeiger, um es zu bestimmen, ob noch exter- 
ne Anwendungen vorhanden sind, und durch ein 
Anweisen des Fensterbetriebssystems dazu, vor 
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25 

der Verkleinerung auf Icon-GroBe noch vorhande- 
ne externe Anwendungen von der Anzeige zu 16- 
schen (S807). 

23. Verfahren nach Anspruch 22, fernermit dem Schritt 5 
des Reagierens auf eine Wiederherstellung der auf 
Icon-GroBe verkleinerten Client-Anwendung, in- 
dem von der Anwendungsverwaltungseinrichtung 
empfangene Zeiger untersucht werden und das 
Fensterbetriebssystem dazu angewiesen wird, 10 
noch vorhandene externe Anwendungen wieder 
anzuzeigen (S811). 

24. Mit einem Computer realisiertes Verfahren nach ei- 
nem der Anspruche 13 bis 16, wobei zyklisch ab- *5 
gefragte Informationen ein Fenster-Handle fur die 
externe Anwendung und ein Task-Handle fur die ex- 
terne Anwendung umfassen und wobei es die An- 
wendungsverwaltungseinrichtung (60) bestimmt, 

ob die externe Anwendung vorhanden ist, indem 20 
das Fenster-Handle und das Task-Handle mit dem 
entsprechenden Fenster- und Task-Handle in ei- 
nem Eintragsobjekt fur die externe Anwendung ver- 
glichen werden. 

25 

25. Vorrichtung zum Verwalten einer extemen Anwen- 
dung als Reaktion auf eine Auswahl eines Elements 
in einem von einer Client-Anwendung angezeigten 
Container-Dokument durch einen Anwender, mit: 

30 

einer Anzeige (22) zum Anzeigen von Contai- 
ner-Dokumenten und Fenstern entsprechend 
der Client-Anwendung und den extemen An- 
wendungen; 

einem Speicher (25) zum Speichern von Pro- 35 
grammschritten, die einem Fensterbetriebssy- 
stem entsprechen, das auf Anweisungen zur 
Anzeige der Client-Anwendung und externer 
Anwendungen auf der Anzeige (22) reagiert, 
und zum Speichern von der Client-Anwendung *o 
entsprechenden Programmanweisungsfolgen; 
und 

einer Verarbeitungsvorrichtung (40) zur Aus- 
fuhrung der gespeicherten Programmbefehls- 
folgen in dem Speicher; 45 

gekennzeichnet durch die gespeicherten 
Programmanweisungsfolgen, die Schritte zur Aus- 
fuhrung eines Verfahrens nach einem der Anspru- 
che 13 bis 24 umfassen. so 

26. Ein Computersoftwareprodukt, das maschinell les- 
bare Anweisungen tragt, die zur Veranlassung ei- 
ner Verarbeitungsvorrichtung zur Ausfuhrung eines 
Verfahrens nach einem der Anspruche 13 bis 24 ss 
wirksam sind. 
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Revendications 

1. Systeme informatique pour g6rer une application 
externe (87, 88, 89) en r6ponse k une selection par 
un utilisateur d'un element dans un document com- 
post affiche en provenance d'une application de 
client (55), ledit systeme informatique etant carac- 
terise par : 

un gestionnaire d'application (60) qui recoit un 
nom de fichier pour un fichier externe (97, 98, 
99) correspondent k I'eiement s6lectionn6 k 
partir du document compost et qui, sur la base 
du nom de fichier, associe une application ex- 
terne (87, 88, 89) au fichier externe, lance Tap- 
plication externe, recueille de facon repetitive 
des informations concemant Tapplication ex- 
terne, et sort le nom de fichier, lesquelles infor- 
mations recueillies comprennent au moins des 
informations concernant Texistence de Tappli- 
cation externe (87, 88, 89) ; et 
un gestionnaire de fichiers (70), sensible k la 
sortie du nom de fichier en provenance du ges- 
tionnaire d'application (60), qui contrdle le fi- 
chier externe pour determiner si le fichier exter- 
ne (97, 98, 99) a ete modifie par Tapplication 
externe et qui renvoie au gestionnaire d'appli- 
cation (60) un pointeur pour le fichier externe 
(97,98,99); 

dans lequel le gestionnaire d'application (60) 
renvoie un pointeur pour Tapplication externe (87, 
88, 89) et un pointeur pour le fichier externe (97, 98, 
99) k Tapplication de client (55). 

2. Sysfeme informatique selon la revendication 1, 
dans lequel Tapplication de client (55) respond k la 
selection par un utilisateur d'un element dans le do- 
cument compose en copiant T6l6ment s6lectionn6 
dans un fichier provisoire et en envoyant le nom de 
fichier provisoire au gestionnaire d'application (60). 

3. Systeme informatique selon la revendication 2, 
dans lequel ledit gestionnaire d'application (60) 
comprend : 

(a) un dispositif de suivi d'application (62) qui 
sort de facon repetitive des demandes de re- 
cueil d'informations pour verifier Texistence 
d'applications externes precedemment lan- 
c6es, 

(b) un dispositif de recherche d'application (65) 
sensible aux demandes de recueil d'informa- 
tions en provenance du dispositif de suivi d'ap- 
plication (62) qui renvoie au dispositif de suivi 
d'application (62) des informations pour savoir 
si une application externe (87, 88, 89) est pre-, 
sente, 



EP 0 697 655 B1 



14 



27 



EP 0 697 655 B1 



28 



(c) un gestionnaire de groupe cTapplications 

(61) qui cr6e, ajoute et enieve des objets d'en- 
tr6e d'application, le gestionnaire de groupe 
duplications (61) servant egalement k rece- 
voir le nom de fichier externe en provenance s 
de Papplication de client (55) et pour le sortir, et 
pour renvoyer un pointeur pour le fichier exter- 
ne (97, 98, 99) et Papplication externe (87, 88, 
89) k Papplication de client, et 

(d) un dispositif de lancement d'application (64) 10 
qui associe une application externe au nom de 
fichier externe sorti par ladite application de 
client (55) et qui lance Papplication externe (87, 

88, 89). 

15 

4. Systeme informatique selon la revendication 3, 
dans lequel ledit gestionnaire de fichiers (70) 
comprend : 

(i) un dispositif de suivi de fichier (72) sensible 20 
a des demandes de recueil d'informations en 
provenance du dispositif de suivi d'application 

(62) pour verifier une modification du fichier ex- 
terne (97, 98, 99) cr66e par Papplication de 
client renvoyant des informations concernant 25 
des modifications de fichier au dispositif de sui- 
vi d'application (62), et 

(ii) un gestionnaire de groupe de fichiers (71) 
pour la creation, Pajout et Penievement d'un ob- 

jet d'entree de fichier correspondant au fichier 30 
externe (97, 98, 99), le gestionnaire de groupe 
de fichiers (71) etant sensible k une sortie du 
nom de' fichier externe en provenance du ges- 
tionnaire de groupe d'applications (61) en 
creant un objet d'entree de fichier. 35 

5. Systeme informatique selon Pune quelconque des 
revendications 1 a 4, dans lequel en reponse k la 
reception des pointeurs en provenance du gestion- 
naire d'application (60), Papplication de client (55) *o 
ordonne k un systeme d'exploitation & fenetres d'af- 
ficher une fenetre pour Papplication externe. 

6. Systeme informatique selon Pune quelconque des 
revendications 1 a 4, dans lequel Papplication de 45 
client (55) rSpond k la selection par un utilisateur 
d'un element dans le document compose en deter- 
minant si un pointeur valide pour I'eiement seiec- 
tionne a 6te regu en provenance du gestionnaire 
d'application (60), et dans lequel, dans un cas ou so 
un pointeur valide existe, Papplication de client (55) 
ordonne k un systeme d'exploitation k fenetres d'af- 

f icher une fen§tre pour Papplication externe, et dans 
lequel, dans un cas ou un pointeur valide n'existe 
pas, Papplication de client (55) copie I'eiement se- 55 
lectionn6 dans un fichier provisoire, envoie le nom 
de fichier provisoire au gestionnaire d'application 
(60), et en reponse k ia reception d'un pointeur en 



provenance du gestionnaire d'application (60), or- 
donne au systeme d'exploitation k fenetres d'affi- 
cher une fenetre pour Papplication externe (87, 88, 
89). 

7. Systeme informatique selon Tune quelconque des 
revendications 1 & 4, dans lequel en r6ponse k la 
fermeture d'une application externe, ledit gestion- 
naire d'application (60) invalide le pointeur envoys 
k Papplication de client (55). 

8. Systeme informatique selon la revendication 7, 
dans lequel en reponse k la fermeture d'une appli- 
cation externe, le gestionnaire de fichiers externes 
determine si le fichier externe (97, 98, 99) a 6te mo- 
difie, et au cas ou le fichier externe a 6t6 modifie, 
reimporte des donnees en provenance du fichier 
externe (97, 98, 99). 

9. Systeme informatique selon Pune quelconque des 
revendications 1 k 4, dans lequel, en reponse k la 
fermeture de Papplication de client (55), Papplica- 
tion de client (55) examine des pointeurs val ides re- 
gus en provenance du gestionnaire d'application 
(60) pour determiner si de quelconques applica- 
tions externes sont toujours presentes, et avant la 
fermeture demande la fermeture des applications 
externes toujours presentes. 

10. Systeme informatique selon Pune quelconque des 
revendications 1 a 4, dans lequel, en reponse k la 
transformation en ic6ne de Papplication de client 
(55), Papplication de client (55) examine des poin- 
teurs val ides regus en provenance du gestionnaire 
d'application (60) pour determiner si de quelcon- 
ques applications externes (87, 88, 89) existent tou- 
jours et ordonne k un systeme d'exploitation k fe- 
netres de desafficher de quelconques applications 
externes toujours presentes avant la transformation 
en icone. 

11. Systeme informatique selon la revendication 10, 
dans lequel en reponse a la restauration d'une ap- 
plication de client transformee en icone, Papplica- 
tion de client (55) examine des pointeurs valides re- 
gus en provenance dudit gestionnaire d'application 
(60) et ordonne au systeme d'exploitation £ fenetres 
de reaffichertoute application externe toujours pr6- 
sente. 

12. Systeme informatique selon Pune quelconque des 
revendications 1 &4, dans lequel des informations 

• recueillies comprennent un identificateur de fenetre 
pour Papplication externe (87, 88, 89) et un identifi- 
cateur de tache pour ('application externe (87, 88, 
89), et dans lequel ledit gestionnaire d'application 
(60) determine si Papplication externe (87, 88, 89) 
est presente en faisant correspondre I'identificateur 
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de fenetre et I'identiflcateur de tache k des identifi- 
cateurs de fenetre et de t&che correspondants dans 
un objet d'entr6e pour I'application externe (87, 88, 
89). 

5 

13. Procede informatique pour g6rer une application 
externe en rSponse k la selection par un utilisateur 
d'un element dans un document compose affiche 
en provenance d'une application de client (55), ledit 
procede comprenant les Stapes consistant k : 10 

instancier (S501) un gestionnaire duplication 
(60) qui commence de facon repetitive des ope- 
rations de recueil d'informations pour determi- 
ner si des applications externes pr6c6demment 15 
lancees sont presentes et si des fichiers exter- 
nes assoctes ont 6te modifies (S502) ; 
instancier (S501) un gestionnaire de fichiers 
(70) sensible k des demandes de recueil d'in- 
formations en provenance du gestionnaire 20 
duplication (60) pour determiner si un fichier 
externe a 6t6 modifie et pour informer le ges- 
tionnaire d'application de la meme chose ; 
afficher (S504) un document compose en pro- 
venance de I'application de client (55) ; et 25 
r6pondre k la selection par un utiiisateu r (S505) 
d'un element dans le document compose en 
creant (S508) un fichier externe correspondant 
k reiement s6lectionne, en sortant un nom de 
fichier correspondant k I'eiement seiectionne 30 
vers le gestionnaire d'application (60), en as- 
sociant (S509) une application externe au nom 
de fichier, en lancant (S514) I'application exter- 
ne, et en renvoyant (S518), a i'application de 
client (55), un pointeur pour le fichier externe 35 
et I'application externe. 

14. Procede informatique selon la revendication 13, 
dans lequel ladite etape consistant k repondre a la 
selection par un utilisateur d'un element comprend 40 
les etapes suivantes effectuees par I'application de 
client (55) : la copie de I'eiement seiectionne dans 

un fichier provisoire (S508), et I'envoi du nom de 
fichier provisoire au gestionnaire d'application (60). 

45 

15. Proc6de informatique selon la revendication 14, 
dans lequel ledit gestionnaire d'application 
comprend : 



d'application (62) des informations poursavoir 
si une application externe est presente, 

(c) un gestionnaire de groupe duplications 
(61) qui cr6e, ajoute et enieve des objets d'en- 
tree d'application, le gestionnaire de groupe 
duplications (61) servant egalement k rece- 
voir le nom de fichier externe en provenance 
de I'application de client (55) et k le sortir, et 
pour renvoyer un pointeur pour le fichier exter- 
ne (97, 98, 99) et I'application externe k I'appli- 
cation de client, et 

(d) un dispositif de lancement d'application (64) 
qui associe une application externe au nom de 
fichier externe sorti par ladite application de 
client (55) et qui lance I'application externe. 

16. Procede informatique selon la revendication 15, 
dans lequel ledit gestionnaire de fichiers (70) 
comprend : 

(i) un dispositif de suivi de fichier (72) sensible 
k des demandes de recueil d'informations en 
provenance du dispositif de suivi d'application 
pour verifier une modification du fichier externe 
cree par I'application de client renvoyant des in- 
formations concernant des modifications de fi- 
chier au dispositif de suivi d'application, et 

(ii) un gestionnaire de groupe de fichiers (71) 
pour la creation, I'ajout et I'enievement d'un ob- 
jet d'entr6e de fichier correspondant au fichier 
externe, le gestionnaire de groupe de fichiers 
(71) etant sensible k la sortie du nom de fichier 
externe en provenance du gestionnaire de 
groupe duplications en creant un objet d'en- 
tree de fichier. 

17. Procede selon I'unequelconque des revendications 
13 & 16, comprenant de plus I'etape consistant k 
r6pondre (518) a la reception du pointeur pour le 
fichier externe et I'application externe en ordonnant 
k un systeme Sexploitation &fenetres d'afficher une 
fenetre pour i'application externe (S519). 

18. Procede selon I'unequelconque des revendications 
13 k 16, dans lequel lesdites etapes consistant k 
repondre k la selection par un utilisateur d'un ele- 
ment dans le document compose comprennent les 
etapes consistant k determiner si un pointeur valide 
pour I'eiement seiectionne a ete recu en provenan- 
ce du gestionnaire d'application (S506), ordonner 
(507) au systeme d' exploitation k fenetres d'afficher 
une fenetre pour I'application externe dans le cas 
o£i un pointeur valide existe, et envoyer (S509) un 
nom de fichier externe au gestionnaire d'application 
(60) dans un cas ou un pointeur valide n'existe pas. 

19. Procede selon I'unequelconque des revendications 
13 & 16, comprenant de plus I'etape consistant k 



(a) un dispositif de suivi d'application (62) qui 50 
sort de facon repetitive des demandes de re- 
cueil d'informations pour verifier Texistence 
duplications externes prec6demment lan- 
c6es, 

(b) un dispositif de recherche d'application (65) 55 
sensible aux demandes de recueil d'informa- 
tions en provenance du dispositif de suivi d'ap- 
plication (62) qui renvoie au dispositif de suivi 
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r6pondre pour termer Papplication exteme en inva- 
lidant le pointeur envoys k ('application de client 
(S714). 

20. Procede selon la revendication 19, comprenant de 
plus I'etape consistant k reimporter (S71 3) des don- 
n6es de fichier externe vers le document compose 
dans un cas ou le fichier externe a 6t6 modifie. 

21 . Procede selon Tune quelconque des revendications 
13 & 16, comprenant de plus I'etape consistant k 
r§pondre pour fermer I'application de client en exa- 
minant des pointeurs (S801) regus en provenance 
du gestionnaire d'application (60) pour determiner 
si de quelconques applications externes sont tou- 
jours presentes, et k demander la fermeture du- 
plications externes toujours presentes (S805) avant 
la fermeture de I'application de client (55). 

22. Procede selon Pune quelconque des revendications 
13 & 16, comprenant de plus les etapes consistant 
k r6pondre k la transformation en icdne de I'appli- 
cation de client (55) en examinant (S801) les poin- 
teurs regus en provenance du gestionnaire d'appli- 
cation (60) pour determiner si de quelconques ap- 
plications externes sont toujours pr6sentes et a or- 
donner au systeme d'exploitation a fenetres de de- 
safficher (S807) toute application externe toujours 
pr6sente avant la transformation en icone. 

23. Proc6de selon la revendication 22, comprenant de 
plus I'etape consistant a repondre k la restauration 
de I'application de client transformee en icone en 
examinant des pointeurs regus en provenance du 
gestionnaire d'application et k ordonner au systeme 
d'exploitation k fenetres de reafficher (S811) toute 
application externe toujours presente. 

24. Procede informatique selon Pune quelconque des 
revendications 13 k 16, dans iequel des informa- 
tions recueillies comprennent un identificateur de 
fenetre pour Papplication externe et un identifica- 
teur de tache pour Papplication externe, et dans Ie- 
quel ledit gestionnaire d'application (60) determine 
si Papplication externe est presente en faisant cor- 
responds Pidentificateur de fenetre et Pidentifica- 
teur de tache k des identificateurs de fenetre et de 
tache correspondants dans un objet d'entree pour 
Papplication externe. 

25. Appareil pour gerer une application externe en r£- 
ponse k la selection par un utilisateur d'un element 
dans un document compose affiche en provenance 
d'une application de client, ledit appareil 
comprenant : 

un dispositif d'affichage (22) pour afficher des 
documents composes et des fenetres corres- 



pondant k I'application de client et k des appli- 
cations externes ; 

unem£moire (25) pour le stockage d'etapes de 
programme correspondant k un systeme d'ex- 

5 ploitation k fendtres qui repond k des instruc- 

tions pour afficher I'application de client et des 
applications externes sur ledit dispositif d'affi- 
chage (22), et pour le stockage de sequences 
d'instructions de programme correspondant k 

10 Papplication de client ; et 

un processeur (40) pour executer les sequen- 
ces d'instructions de programme stockees 
dans ladite memoire ; 

15 caracterlse en ce que lesdites sequences 

d'instructions de programme stockees compren- 
nent des etapes pour effectuer Pun quelconque des 
precedes des revendications 13 a 24. 

20 26. Produit formant logiciel informatique portant des 
instructions pouvant etre lues par une machine ef- 
ficaces pour amener un appareil de traitement k 
executer un procede selon Pune quelconque des re- 
vendications 13 k 24. 
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